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The 1960s were known for many things: the civil rights movement^ 
psychedelic drugs, the Vietnam War, The Beatles. It was also the decade 
that witnessed the launch of the modern environmental movement
In 1962, biologist and author Rachel Carson published a book 
called ''Silent Spring." The book details the environmental havoc wrought 
by the widespread chemical pollution of the mid-20th century, focusing 
mainly on the indiscriminate overuse of synthetic pesticides.
The picture Carson paints is a bleak one. She asks her reader to 
envision a town where humans and animals are stricken by strange and 
lethal illnesses, where once verdant vegetation now withers, and where the 
spring is silent of birdsong.
In the SO years since the first appearance of "Silent Spring," the U.S. has 
banned DDT, celebrated 42 Earth Days, established the Environmental 
Protection Agency and passed many laws to preserve and protect the 
environment for human health and the enjoyment of future generations.
But there is still much for us to do.
This issue of The Planet is dedicated to celebrating "Silent Spring" by 
reflecting on changes in environmental science and policy since the 1960s 
and examining issues where we hope progress will continue to be paid.
In many stories, we continue along Carsons theme of pest control 
and look at questions of resistance, disease management, agriculture and 
human health risks. We also look at methods of alternative pest control, 
something Carson advocated strongly in "Silent Spring."
In other stories, we branched out, looking at chemicals and 
pollution from other sources and how they are cropping up in unsuspected 
places. Einally, we ponder the environmental questions policymakers are 
now confronting.
While Carson herself is no longer with us, her written work will 
remain as a landmark of environmentalism and science writing for 
generations to come. So as you enjoy our stories, raise a glass to Rachel 
Carson, an unforgettable scientist, writer and pioneer.
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May your springs be ever filled with birdsong.
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THE PLANET MAGAZINE is the quarterly student publication of Western Washington 
University’s Huxley College of the Environment. We are dedicated to environmental 
advocacy through responsible journalism.
This issue of the Planet is printed on Mohawk Via uncoated bright white paper. It is made from 
30% recycled content. Mohawk is a certified Women Owned Business Enterprise and is the 
first U.S. paper mill to offset ioo% of its electricity with windpower renewable energy credits. 
It is also the first U. S. premium paper mill to shift toward carbon neutral production. Basically, 
they’re environmental superheroes. We are proud to support them.
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LEFT: Malaria is coinmaiiiy found in Africa, South 
America and tropical sections of Asia. In highly infected 
areas people spray DDT, a pesticide toxic to humans 
and wildlife, on themselves, their homes and surround­
ing areas to reduce mosquito populations near humans. 
(Photo Illustration)
DDT ABROAD
STORY CALLIE SCHMIDT | PHOTOS LAUREN OWENS
“If it doesn’t kill you, you wish it would,” said Jim Gunsolus, who contracted malaria 
while travelling in Uganda following three years of service in the Peace Corps.
He spent two weeks in the back of his Volkswagen van wrapped in a blanket, 
shifting rapidly between spells of sweating and shivering en route to a hospital in 
Nairobi, Kenya. Gunsolus is one of the lucky ones.
Although malaria is both preventable
and curable; the disease infected 216 million 
people and was responsible for 655;000 
deaths in 2010; according to the most recent 
data from the World Health Organization.
The history of anti-malarial campaigns 
involves the controversial use of dichlorodiphen- 
yltrichloroethane; commonly known as DDT.
Although DDT has played an important 
role in decreasing deaths from malaria; there 
are many questions surrounding its use; 
including its continued effectiveness and its 
impacts on human and environmental health. 
The development of resistance; which renders 
drug and chemical prevention techniques 
ineffective; is also a major problem in fighting 
infectious diseases such as malaria.
Malaria; native to tropical regions of 
the world; malaria is caused by a single-celled 
parasite. Infection occurs when a person is 
bitten by a mosquito carrying a parasite; such as 
Plasmodium falciparum or Plasmodium vivax.
Jessica Miller; a postdoctoral researcher 
at the Seattle Biomedical Research Institute; 
said once a carrier mosquito bites a person; 
the parasite enters the human’s liver where it 
resides for up to a week; multiplying itself tens 
of thousands of times. Symptoms develop 
when the parasite leaves the liver and attacks 
red-blood cells.
According to the WHO; the leading 
authority on human health under the United 
Nations; reducing the ability of mosquitoes to 
contact humans is the main way of controlling 
malaria’s spread. This is done through a 
process called vector control. A vector is 
an organism that serves as a vehicle for 
transmitting a disease-causing parasite; in this 
case; mosquitoes.
Chemicals called insecticides are used 
to either kill mosquitoes or deter them from 
lingering inside homes. The insecticides 
can either be applied to bed nets or sprayed 
directly on inside surfaces of the home.
DDT is one of the chemicals used in the 
latter technique; which is called inside-residu­
al spraying; and was used as vector control in 
12 countries in 2008; according to the WHO.
According to a 2008 document released 
by the Stockholm Convention; the evidence 
of negative human health effects associated 
with DDT exposure is growing; necessitating 
further studies looking into the appropriate­
ness of using the chemical to fight malaria.
In addition; the document states that the 
environmental effects of using DDT in inside- 
residual spraying have yet to be studied.
“There is a good margin of safety for 
acute risk; but there is concern for long 
term [environmental] health from chronic 
exposure;” said Jim CowleS; an environmental 
toxicologist with the Washington State 
Department of Agriculture. Acute refers to 
short-term exposure; while chronic refers to 
long-term exposure.
While other chemicals are available^ 
DDT is commonly used because of its 
longevity. In contrast to other chemicals 
requiring more frequent applications, DDT 
only needs to be applied once every six 
months, according to a document published 
by the Stockholm Convention in 2008.
According to the EPAs website, DDT 
was first developed in 1874. It belongs to 
a class of chemicals known as persistent 
organic pollutants, meaning they are organic 
molecules that decompose slowly in the 
environment, Cowles said.
DDT can remain in the environment for 
up to 30 years, Cowles said. DDT also breaks 
down into two other persistent chemicals 
which can remain in the environment for 
another decade. This ability to persist is the 
most harmful characteristic of DDT, he said.
DDT accumulates in fatty tissues of 
organisms and can cause adverse health 
effects, especially in aquatic animals and birds, 
according to a fact sheet from the National 
Pesticide Information Center.
International cooperation was needed 
to monitor the use of persistent chemicals
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due to their ability to migrate globally and 
accumulate in regions far from their release.
In 2001, a United Nations treaty called The 
Stockholm Convention sought to eliminate 
or restrict production and use of 12 persistent 
organic pollutants including DDT.
The decision to ban DDT was met with 
uproar from many scientists and doctors. In 
addition, the WHO believed DDT was a critical 
part of the effort to reduce deaths from the disease.
The decision to ban DDT was met 
with uproar from many scientists
and doctors.
BELOW: Jessica Miller, malaria researcher at the Seattle Biomedical Research Institute observes a slide with a form 
of malaria found in mice. The scientists expose lab mice to different forms of malaria in order to better understand 
its effects on humans and possible new treatments.
ABOVE: Mosquitoes kill more humans than any other 
creature in the world, according to the Centers for 
Disease Control and Prevention. Malaria, a parasitic 
disease, is transferred from human to human through 
mosquito bites. The parasite enters the bloodstream 
and travels to the liver where it matures and enters red 
blood cells, infecting the host.
Because DDT was shown to have 
value in its capacity to protect human life, 
an exception was made for its use in the 
campaign against malaria. The Stockholm 
Convention banned all other uses of DDT, 
including as an agricultural pesticide.
While DDT is still being used to reduce 
rates of malaria transmission, some mosquito 
populations are developing resistances to 
the chemical, according to the Stockholm 
Convention document.
“Resistance is natural selection at its 
best,” said Miller of the Seattle Biomedical 
Research Institute. “Parasites develop ways to 
kick out the drug or change their physiological 
functions so it s not affected by the drug.”
These resistant individuals reproduce 
and the resistant population grows, said Miller.
Cases of insect resistance to DDT 
occurred in areas also using DDT as an 
agricultural insecticide, according to the 
Stockholm Convention document. According 
to the United Nations Environmental 
Programme s website, its members believe the 
chemical is being used illegally for agricultural 
purposes in several Asian and African countries.
Because of this problem, the Stockholm 
Convention seeks to decrease the reliance on 
chemicals against malaria in the coming years, 
according to a document published in 2008.
The development of resistance is also 
impacting the medical side of the fight against 
malaria. Gunsolous said when he contracted 
malaria in the 1980s, he was treated with a
If parasites develop 
a resistance to ACT 
treatments, no 
other drugs are 
currently ready to 
take their place.
drug called chloroquine. Now^ many strains of 
malaria causing Plasmodium are resistant to 
chloroquine^ Miller said.
Artemisinin drugs^ which have been the 
most commonly used treatment for malaria 
since the 1970s; represent the last line of 
defense against the disease, she said.
But then some strains of malaria were 
discovered to be resistant to the artemisinin 
drugs, Miller said.
To counter the resistance, doctors are 
now using something called all-combination 
treatment, known as ACT. This type of 
treatment combines different strains of 
artemisinin drugs, so even if a parasite 
is resistant to one strain, another will be 
effective. Miller said.
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ABOVE: Resting on a thick stack of paper towels are several microscope slides containing samples of malaria 
used to study the disease at the Seattle Biomedical Research Institute. Mosquitoes have formed a resistance to the 
current malaria drugs, pushing the science forward to find new approaches in treatment.
BELOW: In the early igBos local Bellingham resident Jim Gunsolus traveled in Africa with his wife in a VW bus. He 
contracted malaria in Uganda and, after receiving drugs at a hospital in Kenya, survived feverish sickness.
She said this is only a temporary solution 
as parasites may develop resistances to all strains 
in the future. If parasites develop a resistance to 
ACT treatments, no other drugs are currently 
ready to take their place, she said.
Currently, drugs to prevent and 
treat malaria exist, but there is no vaccine. 
However, researchers at the Seattle 
Biomedical Research Institute are working 
to develop one. Miller said. One vaccine is 
in clinical trials, but Miller said it will still be 
years before a vaccine can be widely used to 
protect people from malaria.
“Anything you can do to prevent the 
disease is better than treating it,” Miller said.
In contrast to medicines that fight the 
parasite itself, vaccines work by allowing the 
body to recognize the parasite and develop
If [malaria] doesn’t 
kill you, you wish 
it would.
an immune response to it, 
enabling the immune system 
to kill the parasite the next time 
it encounters it. Miller said.
In 2009, the UN. 
Environmental Programme 
and the WHO announced a 
new goal of reducing DDT 
usage 30 percent globally by 
2014 and totally phasing it 
out by the early 2020s.
In the meantime, 
working to prolong the 
effectiveness of insecticides 
will be crucial to protecting 
human health, according to 
the Stockholm Convention. O
CALLIE SCHMIDT is majoring 
in environmental science with a 
minor in environmental education. 
She enjoys playing in the dirt as 
much as possible.
LAUREN OWENS is a Fairhaven 





STORY ERIN HALSNE | PHOTOS IAN COUCH
The shiny red skin of a crisp apple may promise a satisfying crunch, but the sweet 
taste often hides an invisible, toxic secret. According to the Environmental Working 
Group’s Shopper’s Guide to Pesticides in Produce, 98 percent of conventional apples
have pesticides on them even after they have been washed.
The Environmental Working Group, a nonprofit
organization that works on public health and environmental 
issues, analyzed pesticide residue testing data from the 
U.S. Department of Agriculture and the Food and Drug 
Administration to compile the "Dirty Dozen, Clean 15” list. 
This list is the common name for the Shopper s Guide to 
Pesticides in Produce.
The list ranks a series of imported and domestic fruits 
and vegetables based on six different factors, creating two 
categories: the “Clean 15,” the produce with the lowest numbers 
of different pesticides found on them, and the “Dirty Dozen,” 
where higher numbers of different pesticide residues were found.
The criteria for ranking the produce were: percentage of 
samples with pesticides, percentage of samples with more than 
one pesticide, average number of pesticides, average con­
centrations of all pesticides, maximum number of pesticides 
found on one sample and the total number of different 
pesticides found.
Sara Sciammacco, press secretary of the Environmental 
Working Group, said in an email that the Shopper s Guide 
gives “consumers information about the pesticide loads on 
conventionally grown produce so they can shop [to minimize 
pesticide] exposure.”
“We know that organic produce is not accessible or affordable for 
everyone,” Sciammacco said in an email. “So we created the guide, which lists 
non-organic items, to help consumers make the healthiest choices given their 
circumstances.”
The Shopper’s Guide itself does not include the concentration levels of 
specific pesticides or the names of specific pesticides that were tested for. It 
does, however, say how many different pesticides were found and the studies 
used to rank the produce are available online with complete information about 
the specific pesticides, their concentrations and their names.
For example, Endosulfan, a highly toxic insecticide according to 
the United States Environmental Protection Agency’s online Pesticide 
Registration, is reported as Endosulfan I, Endosulfan II, and Endosulfan 
Sulfate. The EPA has started to phase all three out of use due to health hazard 
concerns. The last uses of Endosulfan will be banned in March of 2016. The 
guide adds these residues together and counts them as one residue instead of 
three, Sciammacco said in an email.
The United States Department of Agriculture pesticide test results 
used in the Shopper’s Guide show the “dirtiest” produce still tested quite low, 
having concentrations below the Environmental Protection Agency’s pesticide 
tolerance levels. Apples, ranked number one on the Dirty Dozen, tested 
positive for 48 different pesticides whose concentrations, in parts per million, 
were below the EPA’s pesticide tolerance. Twelve percent of apples were found 
to have a range of 0.007-0.19 parts per million of Endosulfan II, while the
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EPA tolerance is 1.0 parts per million. The 
list made for the public does not mention 
these results or concentration levels^ though 
the results are available online through the 
USDAs website.
And therein lies the problem^ said 
Ruth Sofield; an associate professor of 
environmental science at Western Washington 
Unversity s Huxley College.
Meet THE pesticides
Sofield said one has to consider three 
factors when looking at pesticide levels 
on produce: how many different types of 
pesticides are present^ what the effects are and 
their concentration.
The pesticides, according to the U.S. 
Environmental Protection Agency's website, 
encompass a whole range of different 
categories including fungicides, insecticides 
and herbicides—all of which are intended to 
target different types of pests.
BELOW: Everyday, people are faced with decisions 
about what to buy at the supermarket and a major 
deciding factor in buying organic is whether or not it is 
worth the increased cost. The Environmental Working 
Group has compiled a list known os the “Dirty Dozen 
and Clean 15" that aims to help people determine 
whether traces of chemicals have been found on 
produce and whether to buy conventional or organic.
“Pesticides are toxic by design, meant 
to eradicate bugs, weeds and fungus, and 
many pose health dangers,” Sciammacco said 
in an email. “So it is common sense people 
should avoid making [pesticides] a staple 
in their daily diets, especially children and 
pregnant women.”
Endocrine disruption, a process that 
effects hormones used to regulate the body, is 
one of the concerning effects of exposure to 
pesticides and is believed by toxicologists to 
occur at low concentration levels of pesticides 
and other chemicals, Sofield said.
“Different pesticides have been linked 
to a variety of health problems, including 
brain and nervous system [disruption], 
cancer, hormone disruption and skin, eye and 
lung irritation,” Sciammacco said in an email.
In the methodology behind the 
Environmental Working Group s Shopper s 
Guide, all pesticides are considered equal, 
Sciammacco said. Pesticides that have 
multiple chemical variations were counted as 
one residue like Endosulfan, she said.
The produce on the clean list, which 
boasts low amounts of different chemicals 
found on these fruits and vegetables, could 
still contain harmful pesticides.
“I wouldn’t say [pesticides] are all 
horrible, and I wouldn’t say that there are any 
that are worse,” Sofield said. “I would say it 
all depends. It depends on who you are, how 
much you’re ingesting and what the effects are. Is 
it worse to have cancer or have a lower IQ?”
Defining Organic
The Shopper’s Guide recommends 
buying organic when it comes to items on the 
Dirty Dozen list in order to avoid exposure to 
pesticides. But organic pesticides can still be 
present on produce labeled organic.
“[The list] leads you to believe that a 
food product that has ten pesticides on it is 
worse than one that has six, and I don’t think 
that’s correct,” Sofield said.
Pesticides can be labeled “organic” if 
they are naturally occurring. For example, 
copper is a naturally occurring substance and 
is commonly used in pesticides. Some organic 
pesticides, like copper, can accumulate in the 
soil over time because they don’t break down 
quickly, Sofield said. This can be harmful to 
the soil and plants’ health over time, she said.
“The definition of organic’ in the 
United States allows for the use of pesticides,”
r
 DIRTY DOZEN,
CLEAN 15 OF PRODUCE
DIRTY dozen:






6. Nectarines - Imported
7. Grapes - Imported
8. Sweet Bell Peppers
9. Potatoes













9. Cantaloupe - Domestic






Environmental Working Group 
“Dirty Dozen, Clean 15” List
Apples, ranked 
number one on the 
Dirty Dozen, tested 
positive for 48 differ­
ent pesticides whose 
concentrations, in 
parts per miiiion, 
were below the EPAs 
pesticide tolerance.
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Sofield said. ‘'There are naturally occurring 
pesticides that can be used; and they are also 
toxic. Organic doesn’t mean pesticide free.”
Jason Weston; who co-ownsjoes 
Gardens; a farm that grows and sells produce 
and flowers in Bellingham; said he often 
struggles with the term “organic.”
Weston said Joes Gardens abstains from 
using pesticides; synthetic or organic; in its 
fields that grow produce; but reserves them 
for occasional use on their hanging flower 
baskets. Instead; Joes Gardens grows seasonal 
plants that do well in the local environment. 
This method helps keep the plants healthy 
and the pests away since they tend to go after 
sickly plantS; he said.
“Organic is probably one of the 
greatest marketing ploys out there;” Weston 
said. “They can use sprayS; they can use 
fertilizers—it just depends on where it comes 
from. It doesn’t mean [the food is] safer.”
Finding a Solution
Sofield said she does not think buying 
organic is the answer when it comes to 
eliminating pesticide exposure.
“Being more informed is a better 
solution. But that’s hard to do for most 
people; and we all need an easy answer;” 
Sofield said.
Growing one’s own food is an effective 
solution for those who are concerned about 
pesticide exposure in the produce they consume; 
Sofield said.
Another common way of becoming 
informed on where produce comes from is 
buying locally said Clement StevenS; senior vice
president of sales and merchandising at Haggen; 
a local grocery chain.
“This community and many of the 
communities in Washington are very focused on 
local foods/’ Stevens said. “On a national basiS; 
that’s something that’s become more and more a 
focus for customers.”
The Environmental Working Group’s 
Shopper’s Guide; “Dirty Dozen; Clean 15;” is a 
beginning to learning how to reduce exposure to 
pesticides in produce. Seeking simple solutions 
to the complex issue of pesticide use on 
produce proves inadequate in the search for true 
solutions to “clean” eating. O
ERIN HALSNE is a public relations major who has 
a love for travel and music composition. She has 
written for Klipsun magazine and The Western Front.
IAN COUCH is a junior studying visual journalism. 
He is an avid adventurer who draws photographic 
inspiration from the outdoor environments of the 
Pacific Northwest.
TOP: Onions are at the top of the “Clean 15” list. 
According to the Environmental Working Group, the 
produce on the clean list have few traces of pesticides 
or none at all.
BOTTOM LEFT: Western toxicology professor Ruth 
Sofield says part of the problem with the Environmental 
Working Group s lists is they simply look for the 
presence of the chemical rather than the amount of the 
chemical. Even though items on the dirty list did test 
positive for traces of chemicals, the levels of chemicals 
found were well below the level the ERA considers 
dangerous to humans.
BOTTOM RIGHT: Joe’s Gardens co-owner Jason Weston 
prepares pots for transplanting herbs. Joe’s garden 
focuses on providing the community with ways to buy 
fresh local produce. This means people have more 
information about where the food they buy comes from 
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CHEMICAL NECESSITY
STORY SARAH BYERS & BECKY TACHIHARA I PHOTOS LAUREN OWENS
In the years following World War II, domestic production of synthetic pesticides 
exploded, .increasing fivefold from 124 million pounds in 1947 to more than 637 
million pounds in 1960, according to Rachel Carson’s book, “Silent Spring.”
'4c--
By 2007, domestic production was 
up to 1.2 billion pounds, according to an 
Environmental Protection Agency report.
But while pesticide production has 
soared since the chemicals were introduced, 
so have regulations designed to minimize 
environmental and human health impacts 
from their use. This allows farmers and 
consumers to reap the benefits of pesticide 
use, including decreased labor and fuel 
costs and a greater abundance of food 
at a lower price.
Before any pesticide is used or sold in 
Washington state, it must be registered with 
both the EPA and the Washington State
Department of Agriculture, said Heather 
Hansen, executive director of Washington 
Friends of Farms and Forests, a trade 
association that deals with legal and 
regulatory issues that affect agriculture 
and timber producers.
A product must go through a minimum 
of 120 basic tests before it can be registered. 
If any questions arise from the initial tests, 
the EPA must conduct additional studies, 
Hansen said.
The tests are used to understand
how a pesticide will act in water and soil, 
how it will break down in the environment, 
how long its residue will remain on a crop
and hoiy it may affect wildlife and human 
health, she said.
In addition to the tests, all pesticides 
must be registered for specific crops and 
specific pests, Hansen said. Synthetic 
pesticides were originally designed to 
be effective against a broad spectrum of 
insects, meaning one product could be used 
against many pests. But newer products 
target pests in a specific stage of their life 
cycle and have little toxic effect on other 
organisms, she said.
An example of the regulatory system 
in action is the phase out of organochlorine 
and organophosphate based pesticides.
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Doug Walsh^ statewide coordinator for 
Washington State University’s Integrated Pest 
Management Program, said insecticides used 
to be primarily organochlorines such as DDT, 
but those chemicals were regulated out of 
action in the 1970s.
They were replaced by organophosphate 
based pesticides, which were widely used 
until the early 21st century, but have now 
been restricted because of studies showing 
increased risk to human health, Walsh said.
Once a pesticide is registered with the 
EPA, the Food Quality Protection Act of 1996 
requires that it be reviewed every 10 years to 
take into account new information about its 
safety, Walsh said.
In addition to regulations on the 
pesticides themselves, the Washington State 
Department of Agriculture also enforces 
regulations on how pesticides are used, stored, 
transported and disposed of, Hansen said in 
an email.
According to the Washington Pesticide 
Application Act, anyone who intends to 
apply pesticides for agricultural purposes— 
commercially or privately—must be licensed 
by the department.
Over the years, pesticides themselves 
have evolved with the regulations because 
companies do not want to waste time and 
money on a product that is not likely to be 
approved for registration, Hansen said.
“Think of the ways cars have evolved 
to be safer; seatbelts, then airbags, were 
added,” Hansen said in an email. “Likewise, 
as we develop more sophisticated biological
understanding and chemistry techniques, newer 
pesticides have been developed to be safer.”
There are a number of different types of 
pesticides, Walsh said. The most commonly 
used pesticides used in Washington are 
herbicides, which control weeds; bactericides, 
which control bacteria; insecticides, which 
control insects; and fungicides, which control 
fungi, he said.
Within these types of pesticides are 
dozens of classes with different modes of 
action, meaning they affect their target 
organism in different ways, Walsh said. Some 
pesticides kill the organism; others will drive 
it away or make it unable to eat the plant.
Organic pesticides are also available, 
and as interest in organic food grows, more of 
those pesticides are produced, Hansen said in an 
email. Organic pesticides are made from natural 
substances such as sulfur, acetic acid and 
pyre thrum, a naturally occurring chemical 
found in chrysanthemum plants, she said.
Tom Utigard, who owns a cherry 
orchard in Eastern Washington, said he 
uses both synthetic and organic chemical 
pesticides on his farm.
Each different type of pesticide has different 
safety requirements, Utigard said. He said he 
is careful to follow the requirements and keep 
careful records of each pesticide application, 
including how much he applied and the 
weather conditions at the time of the spraying.
Utigard also said pesticides are 
necessary for protecting his cherry crop.
“Cherries need to have something 
sprayed to protect them,” he said. “If you didn’t 
do that, you wouldn’t have any cherries.”
And that is not just true of cherries. 
Without pesticides, many crops would not 
mature because they would be devoured by 
pests, Utigard said.
Crop production without pesticides is 
labor intensive and may be effective for small 
farms, but is impractical for large-scale farms, 
Hansen said.
Without pesticides, fields must be 
weeded by hand and insect populations must 
be monitored closely, operations that take a 
lot of time, Hansen said in an email. For large 
farms that have to hire employees instead 
of relying on family labor, this means not 
only paying additional wages, but also social
cherries need to have something 
sprayed to protect them. If you 
didn’t do that, you wouldn’t have
any cherries.
LEFT: Tom Utigard, Eastern Washington 
cherry grower, uses chemicai pesticides 
to protect his cheriy crop. About 55 
percent of the total U.S. cherry crop 
is produced in Washington state 
according to a farm business manage­
ment report published by Washington 
State University
TOP: Other forms of pest control are 
sometimes used on some organic farms 
such as iadybugs, specific fungi and 
the construction of nest boxes to attract 
small bug-eating birds.
RIGHT: Pesticides are commonly used 
in the modern model for large-scale 
conventional farming. Chemicals are 
used and welcomed by the former to 
insure the success rote and productivity 
of the growing season.
security, Medicare, unemployment insurance 
and workers compensation insurance.
In the case of herbicides, applications 
can be done on the ground or by air and 
can be timed to get the longest benefit of 
weed-free environments. This reduces the 
need for reapplications or costly mechanical 
weeding, which can save fuel costs, said John 
Stuhlmiller, director of government relations 
for the Washington Farm Bureau.
Stuhlmiller said he prefers to refer to 
pesticides as “plant protection products.” 
They keep plants from being eaten by pests, 
hindered by disease or having to compete
with weeds, he said in an email. This allows 
crop yields to grow up.
“Pesticides are not used because they 
are fun,” Stuhlmiller said. “Pesticides are a 
tool to manage crops and reduce labor. It s a 
tradeoff to keep growing.”
The protection provided by pesticides 
allows farmers to produce a large supply of 
high quality food at low cost, Hansen said.
If pesticides were removed from the 
equation, not only would food be more expensive, 
but supply would be greatly reduced. This affects 
not only American consumers, but people 
worldwide who rely on U.S. food aid, she said.
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Pesticides are not 
used because they 
are fun. [They] are 
a tool to manage 
crops and reduce 
labor. It’s a tradeoff 
to keep growing.
“If we did not export food, millions of 
people around the world in both developed 
and undeveloped countries would go hungry,” 
Hansen said. €?
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LEFT: Sunnyside Greenhouses lies just 
across the boarder in Surrey, British 
Columbia. The agricultural industry in 
British Columbia alone produced 3,260 
kilo-tons 0/CO2 in 2010.
THE AIR TAX
STORY STEPHANIE ROBINSON I PHOTOS TAITTRAUTMAN
In “Silent Spring,” Rachel Carson documented the detrimental effects of pesticides 
on the environment, sparking a movement that would lead to the eventual ban of 
DDT. Like pesticide use in the 1950s and 60s, climate change has been brought into 
the political environmental spotlight, forcing some countries to take action.
A report by the Intergovernmental Panel on Climate
Change (IPCC) noted rising global average temperatures are 
very likely due to increases in greenhouse gas concentrations. 
Carbon dioxide (CO2) is by far the most significant of the 
greenhouse gases according to the IPCC report; accounting 
for approximately 77 percent of anthropogenic; or human- 
related; greenhouse gas emissions in 2004.
Carbon pricing; a generic term for placing a price on 
carbon through either subsidies; a carbon tax or an emissions 
trading system; is an important step to lowering our CO2 
emissions and addressing global climate change; according to 
an article by Michael Grubb in the Keio Journal of Economics.
In the United States and abroad; the two leading 
proposals for carbon pricing are cap-and-trade and carbon tax. 
In the province of British Columbia; steps have already been 
taken to lower carbon emissions through the use of a carbon tax.
A carbon tax is a tax on the CO2 emissions from burning 
fossil fuels; said James Handley of the Carbon Tax Center in 
Washington D.C.
“The carbon tax is direct; it s simple;” said Handley. “You 
put the price upstream and prices downstream reflect that. 
And you ramp the tax up; which creates an incentive to switch 
to renewables and efficiency.”
British Columbia’s Climate Action Plan; which summarizes key initiatives 
and describes actions that will be undertaken to combat rising greenhouse 
gas emissions; aimed to reduce the province’s overall climate emissions by 
one-third of their 2007 levels by 2020. An even more ambitious goal was set for 
the public sector: a target of zero emissions by July 2012.
British Columbia also went beyond any other state or Canadian province 
by directly taxing the carbon in vehicle fuels. The tax now adds about seven 
cents to the price of a liter of gasoline; or about 27 cents per gallon; according 
to a report released by the Ministry of Small Business and Revenue.
But Rhonda Driediger; chair of the B.C. Agricultural Council; which 
represents 14;000 farmers across the province; said the carbon tax has had 
unintended consequences on British Columbia’s agricultural industries.
She said the premise was that businesses would pay a carbon taX; but 
there would be an offsetting reduction in corporate taxes. However; agricultural 
industries such as greenhouse growing operations use natural gas and propane 
for heating; lighting and producing CO2; which is absorbed by the plants to 
facilitate growth.
“The amount of tax they were paying was equal to their profit/’ Driediger said.
To address the large impact the carbon tax has had on British Colombia’s 
high-tech greenhouse vegetable and flower growers; the government provided 
$7.6 million in temporary relief; allowing producers to focus on maintaining 
their competitive edge and building the province’s half-billion-dollar-a-year 
greenhouse industry said Suntanu Dalai; communications officer for the
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Ministry of Environment^ in an email. He said 
the relief would be distributed only in 2012.
Driediger said other jurisdictions that 
have brought in a carbon tax^ like Australia 
and New Zealand^ have exempted agriculture. 
But in British Columbia^ there is no such 
protection and both Kevin Boon^ general 
manager of the B.C. Cattlemen’s Association^ 
and Driediger said the carbon tax has 
hindered competitiveness.
“B.C. is the only province that has a 
carbon tax/’ Boon said. “This means we’re 
looking at increases in our production 
costs others don’t have^ which puts us at an 
economic disadvantage.”
Boon said the major purpose for a 
carbon tax is to make users aware of the 
external costs of carbon and encourage them 
to consume less fossil fuels^ but ranchers are 
already conserving to their maximum and the 
effect is lost on them; it only serves to add to 
the cost of production; thereby increasing the 
cost to consumers.
According to an article published in the 
Oxford Review of Economic Policy by Robert 
StavinS; the basic concept of cap-and-trade 
involves two parties: the governing body and 
the regulated companies. The government sets a 
cap on pollution; limiting the amount of CO2 
and other harmful output companies are allowed 
to release; and companies are permitted to
Seth Preston; spokesperson for the 
Washington State Department of Ecology, 
said Washington currently monitors 
carbon emission but does not enforce strict 
standards. However; by executive order; 
Governor Chris Gregoire has required 
state agencies to reduce climate-changing 
greenhouse gas emissions; to increase trans­
portation and fuel-conservation options for 
Washington residents and to protect our state’s 
water supplies and vulnerable coastal areas.
A cap-and-trade policy was introduced 
to the Washington State Legislature in 
2009 but did not go to a vote in the full 
Senate; Preston said. He said the issue of 
climate change; and any possible solutions 
to address it; is highly politicized; which 
makes legislation to reduce greenhouse gas 
emissions very difficult to pass.
ABOVE: March Point Gas Plantation is one of 
the biggest natural gas power plants in Western 
Washington. According to Dr. Rajan Gupta, creator of 
the Global Energy Observatory, the March Point plant 
emitted over 665,500 tons o/CO^ into the atmosphere 
in 2007.
BELOW: Canadian Farmer and British Columbian local 
Ken Nootobos, says he is one of 14,000 farmers across 
the province of British Columbia that have been faced 
with unintended consequences of the carbon tax.
Governor Chris Gregoire has required 
state agencies to reduce climate­
changing greenhouse gas emissions.
sell the unused portion of their limits to other 
companies that are struggling to comply.
Handley distinguishes cap-and-trade 
as a quantity mechanism; as opposed to a taX; 
which is a price mechanism. If you reduce the 
supplied quantity of a good; the price goes up.
However; Handley said there are 
drawbacks to this approach. The price changes 
with trading; which means the amount of the 
price is not known at any given day.
“The price signal isn’t as clear and the 
incentives aren’t as well focused as with a 
direct taX;” Handley said.
A price signal is a message sent to 
consumers and producers in the form of a 
price charged for a commodity, indicating 
to producers to increase supplies and/or 
consumers to reduce demand.
With the serious fiscal constraints the 
government is looking at, a carbon tax could 
provide a much-needed source of revenue; 
said Handley.
“A carbon tax has an advantage in that 
it’s actually improving the overall performance 
of the economy” said Handley. “And it avoids 
things like draconian cuts in social programs 
such Social Security Medicare and education. 
It’s a win-win.”
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STORY KELLY SULLIVAN | PHOTOS IAN COUCH
Last fall, Janet Aubin, farm manager at Finnriver Farm 
and Cidery on the Olympic Peninsula of Washington State, 
was faced with an 80 percenypss of the fM'in’s blueberry m
us called Moniliniacrop. The
vaccinii-corymbosi, which causes Mummyberry Disease.
Aubin never expected such devastation. The disease has been affecting
the farms berries for almost 15 years with a typical 15 percent loss each year.
The fungus is difficult to eradicate^ with few options without the use of 
synthetic pesticides.
'‘We are not looking for a silver bulled but another tool in our toolbox ” 
Aubin said. When it comes to farming organically eradication is not realistically 
an option. For example organic fungicides are too weak^ and finding the source 
of the infestation is virtually impossible. Aubins approach at using multiple 
ways to fight pests is called integrated pest management.
Integrated pest management is used in both organic and conventional 
farming systems; said John Reganold, regents professor of soil science and '
agroecology at Washington State University. For organic farmers; it is the 
practice of balancing pest management with biological; mechanical and cultural 
practices; and organically certified pesticides. For conventional growers; it is all of 
these; plus the use of synthetic pesticides.
In order to remove the disease and remain organic; last year Aubin 
added something new to the toolbox. The farm purchased two different duck 
breeds; the Khaki Campbell; an English breed; and Rouen; which is a French 
domesticated Mallard. The birds consume the fallen berries where the fungus
1
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The only way to fight Eastern Filbert Blight 
is by cultivating resistant trees. Once 
the fungus takes hold, it’s only a matter 
of time before the orchard is killed.
resides. If ingested, the fungus has no effect 
on the ducks, which are less destructive to the 
plants than chickens, Aubin said.
The goal is to prevent the reproduction 
of the apothecia, a growth resembling a 
mushroom on the mummified berries. 
Apothecia release spores that infect next year s 
berry crop, according to an article by Wayne 
F. Wilcox published in Cornell University’s 
Integrated Pest Management Program. The 
only way to prevent this is to bury the berries 
or get rid of them.
Adrian Eissinger, a Western Washington 
University alumnus, employs integrated pest 
management at his family’s U-Pick operation 
in Ferndale. They have also been trying 
to battle Mummyberry Disease for about 
five years now. Next fall he will buy ducks, 
following Finnriver’s example.
Eissinger is also dealing with another 
disease called Eastern Filbert Blight, which 
has devastated their hazelnut trees. This disease is 
caused by the fungus Anisogramma anomala.
Eissinger said the only way to fight it is 
by cultivating resistant trees. Once the fungus 
takes hold, it’s only a matter of time before the 
orchard is killed, he said. Eventually he may try 
grafting, the organic practice of taking healthy, 
uninfected limbs from the same or a different 
tree and fusing them to a different stump.
Western’s Associated Students Outback 
Farm practices only organic forms of small-scale 
agriculture, said Stephen Harvey, assistant 
coordinator for the Outback. Last year the 
farm dealt with an aphid infestation. If it is a 
problem that persists this year, about 1,500 
ladybugs will be purchased to fight off the pests.
The problem with large-scale 
monoculture is that it depletes an ecosystem
of its natural balance by using chemicals and 
pesticides, Harvey said. This facilitates an 
environment for bigger pest problems and is 
why farmers have to make up for it by using 
strong chemical pesticides, he said. Ladybugs 
are a natural way of fighting off infestation that 
does not add chemicals to the ecosystem.
John Belisle owns and operates an apple 
farm called Bellewood Acres in Lynden with 
his wife, Dorie Belisle. They are open about 
using chemical pesticides on their crops, 
as the wet climate in Western Washington 
makes growing apples on a large scale quite a 
challenge. Because of the wet weather, more 
pests attack the crops than in drier places like 
Eastern Washington.
John said when he is sick he takes 
chemical medicines to feel better, and believes 
his plants deserve the same treatment. His 
32-acre apple farm produces more apples 
than Whatcom County can consume in one 
year. Their products go to Haggen grocers 
around the state, as well as different Co-Ops 
in Bellingham.
John said he would not have a crop if his 
operation was organic.
The regulations on pesticides have 
changed, because they are now looked at 
differently due to more tests, John said.
He recalls when Silent Spring was first 
published it had a comparable reception to 
the introduction of global warming. He said 
it was met with much skepticism, which has 
decreased over the decades.
The numbers agree. The organic market 
is growing. According to the Farming Systems 
Trial full report, organic food and beverage 
sales have grown from $I billion in 1990 
to $26.7 billion in 2010. Sales for organic 
fruits and vegetables in 2010 increased 11.8 
percent over 2009 despite the slow economy, 
according to the report.
In the past 20 years, not only has 
the consumer demand for organic farming 
products grown rapidly, but organic farming 
systems have also pulled some conventional 
farming systems toward middle or integrated 
ground, where these conventional farms use 
some organic practices and technologies, 
Reganold said. C?
KELLY SULLIVAN is a visual journalism student. She 
has recently taken a liking to “real yogurt” and eggplant.
IAN COUCH is a junior studying visual journalism. 
He is an avid adventurer who draws photographic 
inspiration from the outdoor environments of the 
Pacific Northwest.
PREVIOUS PAGE: Bellewood Acres, like many other 
[arms, uses diverse methods of pest control. Some 
farms are completely organic, some are completely 
conventional and others use a combination of organic 
and conventional techniques. The last approach is 
known as integrated pest management.
TOP IMAGES FROM LEFT TO RIGHT:
Adrian Essinger inspects last seasons blueberries for 
Monilinia vaccinii-corymbosi, the fungus that causes 
Mummyberry Disease. The Essengers use an integrated 
pest management system, which includes variety of 
natural and synthetic pest control methods. They hope 
to integrate ducks to eat the blueberries containing the 
fungus, which will keep it from spreading.
The Outback is an all-organic farm at Western’s 
Fairhaven College that uses chickens to help manage 
their pest problems. Some farms, such as Finnriver 
Farm on the Olympic Peninsula, opt for ducks instead 
of chickens because they are easy to train and less 
destructive to the soil.
Sometimes neither conventional, organic nor integrated 
pest management systems are effective. This hazelnut 
tree on the Essinger’s farm suffers from Eastern Filbert 
Blight, which can kill the entire orchard. The only 
known solution to the blight is to cultivate trees that are 
bred to resist the fungus.
BOTTOM: John Belisle is the owner of Bellewood Acres, 
an apple farm near Bellingham that uses mostly con­
ventional pesticides. Belisle says he would like his farm 
to be all-organic, but it isn’t economically feasible for 
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A rat will do just about anything to get to a source of food. They will scale brick walls 
with their claws, chew through lead or concrete, fit their body through a hole the size
of a quarter, tread water for days and enter buildings through toilets.
They will even evolve at drastic rates.
According to a fact sheet put out by North Carolina
State University, there are now more than 150 plant diseases, 
270 weed species, 500 species of mites and insects along with 
about a half dozen species of rat that have become resistant 
to the pesticides once used to control them. These pests carry 
diseases, invade homes and ravage agriculture, but only one 
pest does so at a worldwide scale.
Jim Fredericks, the technical director for the National 
Pest Management Association, said rats and mice are a global 
pest problem.
Rodents invade homes where they can raid pantries and 
chew wires - which can cause electrical fires.
They still have a potential for spreading bubonic plague 
through the fleas they carry, as well as other lesser-known but 
potentially fatal diseases that can simply be spread through 
their droppings or through a bite, according to the World 
Health Organization.
Rats alone are responsible for consuming and 
contaminating around 20 percent of the world s agriculture 
every year, said Dr. George Rambo, a consultant with 38 years 
of experience in pest management.
‘'One of the most important reasons that [rats] are pests 
is because of their ability to foul foods,” Fredericks said.
The main rodenticides, or pesticides made to kill or repel rodents, are 
anticoagulants like warfarin, said Wayne Landis, director of the institute of 
environmental toxicology at Western Washington University’s Huxley College.
Anticoagulants kill the rat by stopping their blood from clotting, so any 
cut or bruise will cause the rat to bleed out or bleed internally, Landis said.
“They bleed to death. Their tissues will hemorrhage and they will die,” 
Landis said.
While effective, the problem with rodenticides or pesticides of any type 
is they spur natural selection when they are not used properly, Landis said.
When a farmer poisons his crops and kills a majority but not all the pests, 
he is setting up natural selection, Landis said.
From then on, the farmer will be dealing with the survivors, who might 
have had some gene or trait that aided their continued existence, and they 
will be the ones to go on and breed again. It is these survivors then who pass 
down whatever mutation they had which increased their chance of survival 
to the next generation of pests. This is natural selection, and this is how a pest 
becomes tolerant, Landis said.
“Evolution is true,” Landis said.
Rats and other pests, such as insects, tend to have an extraordinary rate 
of reproduction. This allows pests with traits and genes that are beneficial, like 
pesticide tolerance, to repopulate more readily, Landis said.
“Unless you kill everything, which is almost impossible, you cannot 
control the resistance. You will have set up resistance to the pesticide,” Landis said.
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According to Pest Management 
Operations^ a text that is an important 
reference for Fredericks, the Rattus norvegicus, 
or Norway Rat, one of the most common and 
largest of the rat species, has an impressive 
rate of reproduction—it reaches sexual 
maturity in two to three months and can have 
an average of 55 pups per year.
This means a pair of rats could have 
more than 15,000 descendants after one year.
Rambo, a consultant in pest management, 
does not find it surprising that some rats can 
now eat 100 times the dosage of the first- 
generation warfarin poison before dying.
Second-generation anticoagulants have 
since been developed to fight resistant rats. 
They differ from first-generation warfarin 
poisons in that they tend to have a much 
higher toxicity, Rambo said.
These second-generation poisons 
are designed to kill a rat with only a single 
feeding, which makes them far more effective, 
Fredericks said.
Some rats can now 
eat 100 times the 
dosage of the first- 
generation warfarin 
poison before dying.
PREVIOUS PAGE: In her book Silent Spring, Rachel Carson 
predicted a variety of pests would evolve to tolerate 
pesticides. The rat is an example of a global pest that 
has grown resistant to pesticides used against it.
RIGHT: Commercial retailers and warehouses 
commonly use rat traps such as the AEGIS RP Rat Bait 
station. These traps are useful because the rodenticide 
is contained inside, making it less likely to leech into 
groundwater and affect non-target species. Such traps 
are often part of integrated pest management systems, 
which focus on using a wide and diverse range oftech- 
niguesfor controlling pest problems.
BELOW: Areas like this dumpster behind a Bellingham 
grocery store provide an ideal habitat for rats. They 
can find discarded food in the dumpster and drink the 
water that collects in the puddle.
However, both Fredericks and Rambo 
agree that simply upping concentrations 
of anticoagulants in rodenticides is not the 
answer to the rat problem.
The same resistance that developed 
with first-generation pesticides could happen 
again, Rambo said.
Fredericks and Rambo both suggest 
integrated pest management strategies as an 
alternative to minimize the use of poisons 
Rambo said integrated pest 
management is simply “using all of the tools 
that you have to solve the problem.”
These techniques include changing the 
habitat of the pest, trapping, blocking the pest 
from accessing food and generally employing 
a mixed arsenal of techniques to deal with 
pests, Rambo said.
The problem is people can misuse 
poisons rather than fixing holes in their walls 
where rodents can enter a home or grain silo 
and become a pest, Fredericks said.
“[Overuse of] rodenticides can lead 
to that sort of a [resistance] problem, but 
when you’re integrating multiple methods— 
multiple means of control—you are more likely 
to control that population,” Fredericks said.
It is this overuse and abuse of pesticides 
that creates tolerant pests in the first place, and 
it will be this kind of practice that eventually 
will make pests completely resistant to even 
the most dangerous of poisons, Landis said.
“People buy something, use it incorrectly, 
and then you have resistance develop,” Landis said.
When people misuse a pesticide, it 
becomes dangerous for other animals and 
humans. Misused poisons might be more 
likely to kill the family dog than the rat it was 
meant to harm, Landis said. Rambo said he 
agreed that pesticides should only be used 
for situations that truly require them. He said 
he has heard reports of second-generation 
rodenticides becoming ineffective in a few 
instances in Europe, so the problem persists.
He said he worries that without an 
effective rodenticide or any other pesticide, 
real problems like the plague—which is 
popping up in the southwestern United 
States—could be hard to control.
“If you don’t take evolution into account, 
strange and bad things will happen,” Landis said.
People like Fredericks and Rambo are 
there to help and advise people attempting to 
control pests. However, until integrated pest 
management techniques and other alternative 
methods reach the world in an effective and 
simple way, people will continue to catch 
disease, lose crops and face infestations from 
rats and other pests. C*
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windows and poor ventilation systems, characteris­
tics of this building, ore all contributors to bad indoor 
air quality. Rick Dubrow of At Builders said a healthy 
building is one tha^ breathes; however, balancing 










STORY SKYLAR HINKLEY PHOTOS RYAN HASERT
Clusters of cubicles sprawl acWss a stretch of gray carpet in a room where the 
windows do not open. Here, in a building on 32nd Street in Bellingham people are
getting sick and no one knows exactly why.
Claire Chouaniere, a procurement
supply and support specialist for Western 
Washington University^ smiled under a 
fluorescent glow as she told her story of 
getting sick. Since 2008, she has worked 
in the Administrative Service Building 
on 32nd Street. About six months after 
moving into the building she started 
having severe sinus headaches. The 
headaches were just the beginning.
According to the Environmental 
Protection Agency’s Guide to Indoor Air 
Quality, “sick building syndrome” is a term 
used to describe situations in which people 
report negative comfort and health effects 
which appear to be linked to time spent
in a building, but no specific cause can be 
identified. In the opinion of some World 
Health Organization experts, up to 30 
percent of new and remodeled buildings 
worldwide maybe the subject of excessive 
complaints related to indoor air quality.
Indoor air is often more seriously 
polluted than outdoor air, according to the 
EPA. This makes the health risks from air 
pollution, for most people, higher when 
they are inside. Furthermore, because 
people spend 90 percent of their time inside, 
indoor air quality is a key component of 
environmental health.
The office Chouaniere works in has 
been referred to as “the sick building.”
Employees have complained continuously 
of headaches, sinus congestion and eye 
issues, she said.
Chouaniere said she suffered for 
months before deciding to take action 
because she was not sure what was wrong.
“After my whole life not having any 
problems and to all of a sudden have it start 
like that and be so consistent that I thought 
‘yeah, maybe it is something to do with the 
building,” Chouaniere said.
Chouaniere saw an allergist who 
could not find anything conclusive. Then, 
when talking to co-workers about her sinus 
problems Chouaniere said she learned of 
other employees in the building who had
B.
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developed sinus and other health problems 
which began after they started working in 
the building.
“Most people do not know about sick 
building syndrome^ they think if they are 
feeling sick it must be something else^ but not 
their home or office ” said Rick DubroW; who 
is certified by the American Lung Association
were insulating and sealing buildings more to 
save energy but subsequently there was less 
ventilation throughout the building. Because 
of thiS; people are now experiencing more 
illnesses related to poor indoor air quality.
“Insulate it tight; ventilate it right ” 
should be the builder s mottO; Dubrow said.
The solution to a tight building is to
Most people do not know about sick 
building syndrome, they think if they are 
feeling sick it must be something else.
as a master home environmentalist and is also 
the president and CEO of A1 Builders.
During the 1960s and 70s builders 
started making structures tighter^ Dubrow 
said. In order to comply with new national 
energy conservation standards^ builders
make it breathe; Dubrow said. Installing bigger 
fanS; ensuring adequate fresh air intake and 
maintaining filters in the heating and ventilation 
system can help to achieve greater airflow. 
However; if the building breathes too much; it 
can substantially increase energy costs.
The general standard is one-third air 
change an hour; Dubrow said. This means all 
the air inside a building would be replaced 
with outdoor air over a three-hour span. If 
there is any less airfloW; people may begin to 
feel uncomfortable.
Many people who work in the 32nd 
Street building have raised a number 
of air quality concerns; Gayle Shipley 
Western Washington University director 
of Environmental Health and Safety said 
in an email.
In 2006; as a response to on-going 
concerns; the Environmental Health and 
Safety office commissioned an air quality 
study of the building. A previous study had 
been done in 2001. The 2006 study was 
conducted by a third-party organization to 
ensure an impartial analysis.
The results showed acceptable 
pollution levels but indicated the building 
had a low humidity level. Chouaniere said 
below average levels of humidity can lead to
LEFT: Step through a door into a building and air 
guality can be to tinnes more polluted. Additionally, 
people spend nearly go percent of their time Indoors, 
making indoor air guality significant factor in environ­
mental health, according to the ERA.
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uncomfortable swelling in the nasal passages 
caused by irritated mucus membranes, which 
are protective linings found in the nose.
Around the time the second 
investigation on the 32nd Street building 
was completed, Chouaniere moved into the 
building and started feeling sick. When she 
first reported her discomfort, she said she was 
told to put a wet washcloth on her desk to 
improve humidity.
“People have a tendency to treat you 
like oh, you’re just a bunch of whiny ladies 
down here,”’ Chouaniere said. “And you don’t 
want to be like that, like you’re just trying to 
find something to complain about.”
An indoor air quality investigation, 
like the one performed at the administra­
tive building, is best described as a cycle of
ventilated areas reduces contamination; and 
allowing time for building materials in new 
or remodeled areas to air out before people 
move in limits exposure to toxicants. If the air 
quality issues persist after the investigation, 
then a new hypothesis must be tested.
When her symptoms got worse, 
Chouaniere decided to file a claim with 
the Labor and Industries Department of 
Washington State. She said this procedure 
is a formality for work related injuries and 
illnesses, but there are no guarantees for 
compensation. After submitting the claim, 
three independent medical professionals 
assessed her condition. One doctor was an 
allergist and the other two were otorhinolar- 
yngologists, doctors specializing in ear, nose 
and throat health.
People have a tendency to treat you 
like ‘oh, you’re just a bunch of whiny
ladies down here.’
information gathering, hypothesis formation 
and hypothesis testing, according to the EPA’s 
Guide to Indoor Air Quality.
After identifying potential problems 
there are several common solutions. Routine 
maintenance of the heating, ventilation and 
air-conditioning system will improve air flow. 
Replacement of water-stained ceiling tile 
and carpeting helps prevent mold. Storage 
of paints, adhesives and pesticides in well
There are many causes for bad indoor 
air quality, Mark MacIntyre, Senior Public 
Information officer for the EPA, said in 
an email. Among the most common are 
cleaning products, adhesives, finishes, 
building materials and smoke from candles 
and fireplaces. Many materials contain 
volatile organic compounds, which 
release high amounts of chemicals into 
the air, including carpeting, particleboard.
LEFT: Like others before her, Claire Chouaniere 
developed severe sinus headaches since she started 
working in the 32nd Street building in 2008. Due to the 
low severity of symptoms, it is easy to misinterpret or 
ignore sick building syndrome.
MIDDLE: Chouaniere eventually filed a claim with the 
Labor and Industries Department of Washington State 
for work related injuries and illnesses. After a series of 
tests with specialist doctors, however, no link could be 
proved between her health condition and the building 
environment and her claim was denied. Eventually she 
decided to go through with sinus surgery and hod to 
take time off from work, uncompensated.
RIGHT: An Administrative Service Building of Western 
Washington University is better known among 
employees os the “sick building”. Headaches, sinus 
congestion, sore throats and itchy eyes are just some 
of the common ailments that have plagued employees 
for more than lo years.
petroleum products and paint. With all these 
factors, it can be difficult to determine what 
the exact problem is for a sick building and 
what the solution would be.
“It’s one of those things where you can’t 
prove it but you can’t disprove it,” Chouaniere said.
After visiting the doctors there was no 
clear conclusion, except she was having sinus 
problems. However, since none of the doctors 
could link Chouaniere’s health issues to the 
environment of the building, her Labor and 
Industry claim was denied.
In 2009, under advisement of an oto- 
rhinolaryngologist, Chouaniere had sinus 
surgery. She was not the only one. Two 
other people in the building were having 
very similar problems, and one had the 
same surgery. Choaniere said recovery was 
very painful and required her to take a lot 
of time off of work.
“I think if enough people who were 
suffering from things really took this more 
seriously, you wouldn’t be treated like you’re 
making it up,” Chouaniere said. “Most 
people don’t want to go through the hassle 
and with the economy the way it is, they 
don’t want to risk retaliation.” €i
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PHOTO: To address the issue of declining salmon 
populations due to pesticides, several farms in 
Washington, Oregon, California and Idaho are 
investing in becoming Certified Salmon-Safe. 
Currently, more than 60,000 acres of agriculture ^ 
have certifications ensuring they protect fish 




Slippery fins slice through water and whip against pebbles as salmon fight the 
oncoming current. Bubbling water flows over their gills. Returning from a two-year 
stint in the Pacific Ocean, the salmon are spurred by instinctive desires to reach 
their native river to lay eggs. But it is becoming increasingly difficult for the salmon
p'i - .S; ^
to find their way home. I
Rachel Carson s book “Silent Spring
published 50 years ago, brought to light 
the direct relationship pesticide spraying 
had on higher levels of salmon deaths in 
the mid-1950s. Though negative effects 
of single pesticides have been known for 
years, only recently have scientists come to 
understand that combinations of certain 
pesticides are more dangerous to salmon 
than originally thought.
Salmon provide essential nitrogen and 
phosphorous to aquatic ecosystems and provide 
food forbears, coyotes, eagles and hawks. When 
salmon die, their carcasses decompose and nutrients 
are released for plants growing along the rivers, 
said Steve Seymour, a watershed steward 
biologist With the Washington Department 
of Fish and Wildlife. Because salmon survive 
better in colder water where there is more w
dissolved oxygen, a river s abihty to support i‘
healthy salmon runs indicate its abihty to sustain 
other animals and plants, he said.
But these fish are in danger. Each of the 
five species of Pacific Salmon is listed under 
the Endangered Species Act as likely reaching 
the brink of extinction. And their populations 
only continue to decline.
A pesticide, though it encompasses a 
variety of things, is a chemical typically used in 
agriculture to kill pests; but it is often harmful to 
other plants and animals as well. Pesticides enter 
rivers and streams through large-scale spraying 
as well as runoff firom lawns, Seymour said.
Three pesticides registered for use in 
Washington state that pose potential risks to 
Pacific salmon populations are chlorpyrifos, 
malathion and diazinon, according to 
Environmental Protection Agency Office of 
Pesticide Programs risk assessment documents. 
These pesticides are organophosphates, which 
inhibit enzymes that control the nervous 
system, resulting in muscle overstimulation, 
said Wayne Landis, director of the Institute 
of Environmental Toxicology at Western
Washington University’s Huxley College.
According to a study done in March 
2009 by Cathy A. Laetz of National 
Oceanic and Atmospheric Association 
Fisheries, mixing these pesticides does not 
cause an additive effect where one plus one 
equals two, but rather a synergistic effect, 
meaning a mixture is even more harmful 
than the sum of its parts.
In other words, one plus one could equal 
10 or 100, said Tony Hawkes an eco-toxicolo- 
gist in the Office of Protected Resources at the 
National Marine Fisheries Service.
“It’s like chasing a tequila shot with 
a beer,” he said. “They are both achieve 
the same physiological effect, you’re just 
increasing the overall effect.”
These three pesticides have been 
found to have synergistic effects when 
mixed together or with other pesticides. 
Because of their risks to salmon, they 
have tlie heaviest restrictions placed on
i'Ktfii'.r*’“p\t
theni; said Aimee Code^ environmental 
health associate at Northwest Center for 
Alternatives to Pesticides.
“Societally, people turn to pesticides as 
a solution to a pest problem. It s something 
lots of people do and it s an issue we all need 
to think about if we want the salmon here for 
a while/’ Code said.
Misunderstanding the effects of 
combinations of pesticides can create 
misleading data when doing risk assessments 
with regards to pesticides and salmon^ 
according to Laetz’s study. Single-chemical 
risk assessments are likely to underestimate 
the impacts of pesticides on salmon in river 
systems where mixtures occur because they 
will not be testing for combinations that are 
highly dangerous to the salmon.
Chlorpyrifos^ malathion and 
diazinon are neurotoxicants and are 
detrimental to salmon because they 
can impair enzymes^ over stimulate the 
nervous system and impair the fishes’ 
ability to swim and smelly Hawkes said.
Salmon use their sense of smell as a 
navigation tool to find their native waters in 
order to spawn. If their olfactory senses are 
compromised^ they won’t be able to wind 
their way upstream into their birthing ground 
and contribute to the next generation of
Neurotoxicants can 
cause fish to die 
before spawning. 
When spawning is 
prevented, the 
populations decrease.
salmon^ Hawkes said. They will also have a 
hard time avoiding predators^ finding food; 
growing and reproducing; he said.
Salmon are an anadromous fish; meaning 
they are born in freshwater; migrate to saltwater; 
where they spend most of their life; and return 
to freshwater again to spawn. Neurotoxicants 
impair a salmon’s ability to make this transition 
from freshwater to saltwater. When salmon 
migrate into the ocean to reach sexual maturity 
they undergo osmoregulation; a process
regulating fluid and solute concentrations in 
their bodies in order to cope with the different 
environments; according to an article by Caleb 
T. Hasler in Environmental Health Perspectives.
In freshwater; molecules in the 
salmon’s gills pump salt from the surrounding 
water into its blood in order to stay in 
equilibrium; which is essential for salmon 
survival and reproduction. When salmon 
come into contact with pesticides; osmo­
regulation is inhibited; thus making it more 
difficult for salmon to travel between fresh 
and salt watey according to an article in “PloS 
One”; a peer-reviewed scientific journal.
Neurotoxicants can cause fish to 
die before spawning. When spawning 
is prevented; the populations decrease; 
Landis said.
To address the issue of declining 
salmon populations due to pesticides; several 
farms in Washington; Oregon; California 
and Idaho are investing in becoming 
Certified Salmon-Safe. Currently more than 
60;000 acres of agriculture have certifica­
tions ensuring they protect fish throughout 
the Pacific Northwest; according to the 
Salmon-Safe website.
Aim Hill Gardens is a Salmon-Safe 
certified farm located in Everson; Wash. 
Salmon-safe certifications also include 
controlling erosion; improving passages for 
migrating fish and using efficient irrigation. 
Someone from Stewardship Partners comes 
to inspect the farm each year to make sure 
practices are maintained; said Jay Dennison; 
Aim Hill Gardens business director.
“We had to do relatively few 
improvements and inputs into our farm to 
become certified; but in this particular area we 
have buffers between where we store any sort of 
fertilizers and the water;” Dennison said. “That 
way if there is a potential for flooding; there isn’t 
a potential for harmful runoff”
Dennison said it is relatively easy for 
his farm to stay salmon-safe because they 
farm without using pesticides or chemical 
fertilizers and the response from customers 
is normally positive when they learn the 
farm is salmon-safe.
“I think people realize that water is 
going to be an incredibly scarce resource in 
the future;” Dennison said. “Not only do we 
need to protect the waterways; but protect 
the animals in the water as well.” fi
ABOVE: An adolescent Steelhead trout leaps from 
its tank at Maritime Heritage Center in Bellingham. 
Chlorpyrifos, malathion and diazinon are three pesti­
cides that, when ingested by salmon, impair enzymes 
and over stimulate the nervous system harming fishes’ 
ability to swim and smell.
ABOVE: /A small Steelhead trout breaches the surface 
of its tank at Maritime Heritage Center. Although 
named Steelhead trout, they are actually considered 
to be a salmonite due to the fact that they spend 
anywhere from 7 to 5 years at sea before returning 
home to the rivers where they were hatched.
ABOVE: Whatcom Creek, a small river that dissects 
Bellingham’s downtown district, serves as a seasonal 
tributary for Washington’s resident salmon when they 
return to lay their eggs.
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PHOTO: Evan CulUson 
gets ready to hop into 
his car seat for a ride 
with his father Sam in 
this photo illustration. 
The flame-retardant 
chemicals in car seat 
foams such as polyure­
thane have been as­
sociated, in large doses, 
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Children’s car seats are designed to protect young lives. Parents consider many 
factors when purchasing a car seat; but ask any parent, the biggest consideration 
is safety. Recent scientific studies could have parents thinking not only about crash 
test ratings, but also chemicals used to keeping the car seats from going up in 
flames during a crash. >>
(
In January of 2012, The Washington
Toxics Coalition introduced a bill with the 
help of several state legislators lead by Senator 
Sharon Nelson, D-Seattle. The bill focused 
on outlawing flame-retardants containing 
chlorinated tris, a chemical compound 
commonly used in childrens products.
According to a bill called the Toxic 
Free Kids Act, manufacturers would have 
to stop using chlorinated tris by 2014, and 
retailers would be required to stop selling 
products that contained the chlorinated 
tris compound.
Mike Brown, executive director of 
the Washington Fire Chiefs, a non-profit 
association geared toward educating 
members and the community about issues 
affecting the fire industry, said the decision to 
support the legislation was easy.
“Our position was fairly clear and fairly 
easy for us,” Brown said. “Chemicals in the 
fire retardants have proven to be hazardous to 
us; and if it is hazardous to people, it is more 
hazardous for the fire fighters who are going 
to these emergencies.”
It is not yet clear whether these flame- 
retardants are harmful in small doses.
In the 1970s, scientists began studying 
the effects of PBDEs (Polybrominated Diphenyl 
Ethers), a flame retardant used on many 
household items including childrens clothing.
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BELOW: Steven Dillman, professor of engineering tech­
nology at Western Washington University, compares 
the basic structure of polymers to a brick of intertwined 
instant noodles. Polymers used to form car seats are 
highly flammable because air is trapped in each cell of 
the foam. With a spark, the foam will combust.
According to the Toxic-Free Legacy 
Coalition, PBDEs can cause health effects like 
learning, behavior and memory problems, 
liver cancer and reproductive problems such 
as birth defects and reduced sperm count.
Based on this research, the U.S. 
Consumer Product Safety Commission 
banned PBDEs in childrens clothing in 1977. 
Manufacturers of childrens products such as 
car seats also discontinued the use of PBDEs, 
hence the alternative chemical compound 
chlorinated tris is now in use.
fire triangle: the foam provides fuel and has 
carbon dioxide pockets in it providing air; all 
that is missing is a heat source.
Dillman said if foam is going to be a 
component in car seats there is the option 
of using a material that is naturally flame 
retardant. The problem is naturally flame- 
retardant materials tend to be very expensive, 
Dillman said.
Currently, the average cost of a child’s 
car seat can range from as low as $60 up 
to $300 depending on the model and its
PBDEs can cause health ejfects like 
learning, behavior and memory 
problems, liver cancer and 
reproductive problems such as birth 
defects and reduced sperm count.
In 2011, Heather Stapleton, assistant 
professor of Environmental Chemistry at 
Duke University, published a study testing the 
presence of flame-retardants in 101 children’s 
products such as car seats and breast-feeding 
pillows. A common thread among these 
products is the use of polyurethane foam, a 
soft, plasticized foam commonly used in car 
seats, which is treated with a flame retardant 
to reduce flammability.
Stapleton’s team analyzed the foam 
using mass spectrometry and found that 
80 percent had detectable flame retardant 
present in the foam. Already knowing 
the effects of PBDEs, Stapleton said she 
wanted to look at the potential hazards 
associated with exposure to these flame 
retardant chemicals.
According to Stapleton’s study 
published in the May 2011 issue of 
“Environmental Science Technology,” newer 
chlorinated tris flame retardants metabolize 
in the body much easier than PDBEs, 
meaning they do not remain in the body very 
long, making the tracking of the chemical’s 
effects on the body more challenging.
Flame-retardants are necessary in 
polyurethane foam. Western Washington 
University professor Steve Dillman said the 
foam itself is flammable because it contains 
two of the three qualities necessary for the
accessories, according to a survey of products 
from The Baby Center website.
When researching car seats for her 
unborn baby, Alison Namba, 32, was looking 
for a few particulars.
“My boyfriend and I both have smaller 
vehicles so we needed to make sure the seat 
wasn’t bulky,” Namba said. “We also knew 
that she was going to be a bigger baby, so we 
looked for something that had higher weight 
and length restrictions so she could use it for 
a longer period of time.”
Namba said crash test ratings also 
factored into her decision about which seat 
to purchase, along with the versatility of 
the seat: if it could go from car to stroller 
and it was easy to remove. The chemicals 
used in the car seat, Namba said, did not 
even cross her mind.
“Most people in general don’t think 
products like these are treated with chemicals,” 
Stapleton said. “It is often unclear about 
whether or not a product is treated because 
they are not labeled with flame retardants.”
For Namba and Dillman, what it really 
boils down to is safety. According to data from 
the National Highway Safety Institute, in 2009 
car accidents claimed the lives of30,797 drivers 
and passengers in the United States.
Motor vehicle crashes are the leading 
cause of death for children ages 3 to 14,
based on 2006 figures^ which are the latest 
mortality data currently available from the 
National Center for Health Statistics. The risk 
of driving in a car and getting in an accident 
versus the potential risk of harm from a 
chemical flame retardant down the road is 
what is being examined.
“We could make cars that you could 
slam into a wall at 80 mph and almost 
certainly suffer no injury but it s really 
expensive/’ Dillman said. “We do this 
calculation of risk versus benefit all the time^ 
and it’s no different whether we’re talking 
about a mechanical risk versus a chemical 
risk. It’s just that people tend to be more 
frightened of the chemical risk.”
The research at this point offers few 
answers to parents or citizens who may be 
concerned about the health of themselves or
In 2009, car 
accidents claimed 
the lives of 30,797 
drivers and 
passengers in the 
United States.
their children. The Toxic Free Kids Act failed 
to pass in the early 2012 legislative session^ 
but several other states like California and 
Alaska have enacted similar bans on known 
hazardous chemicals in children’s products.
With new flame retardants entering 
the market on a regular basis^ Stapleton said 
more studies are needed to examine the 
health effect from exposer to environmentally 
relevant levels of these flame retardants.
“This is why we do the research we do/’ 
Stapleton said. “We want to know if there 
is a concern about exposure to children or 
leaching to the environment^ things that are 
not studied often.” €?
TOP: Nicole Larson, professor of engineering tech­
nologies at Western Washington University, torches 
both flame retardant and non-flame retardant foams. 
The non-flame retardant foam, seen here, can drip 
flaming plastic when on fire, while flame retardant 
foam only chars.
• BOTTOM: Ken Low, a resident of Canada, considers 
car seats for his newborn. Low said the safety of the 
seat is much more important to him than the potential 
effects of the chemicals in flame retardants used on 
the car seats.
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Starting in early June, Jim Patton, a gypsy moth 
trapper for the Washington State Department of 
Agriculture begins his four-day workweek with an 
hour-long ferry ride to the San Juan Islands. Patton 
spends up to lo hours each day setting and checking 
close to 900 traps in San Juan County during the 
roughly four-month-long gypsy moth season.
Since its introduction in the United
States, Lymantria dispar, also known as 
the gypsy moth, has been responsible for 
millions of acres of defoliation annually.
With a shift away from the use of chemicals 
like DDT in 1972, the U.S. Department of 
Agriculture has developed more 
environmentally conscious methods for 
managing the gypsy moth population.
Now permanently established in 
nineteen Eastern and upper Midwest states, 
the gypsy moth continues to make its way 
toward Washington by piggybacking on 
unsuspecting travelers belongings, said 
Jim Marra, managing entomologist for the 
Washington State Department of Agriculture.
“Every year, because of the traffic 
that occurs between the infested 
states and our state with move-ins 
and commerce, the gypsy moth gets 
introduced into our state,” Marra said. 
“And our job is to find where that occurs.”
The gypsy moth feeds on more than 
500 species of deciduous, broad-leafed 
hosts, including oak, alder and birch. This 
leaves roughly 587 million acres across the 
country susceptible to defoliation by gypsy 
moths, which is when all the leaves on a plant 
are eaten. Native and non-native insects— 
including the gypsy moth—have caused 
widespread damage across the country, 
resulting in 45 times more forest damage than 
wildfires, according to a study on detecting 
forest defoliation in the February 2012 issue 
of Remote Sensing Magazine.
Since its introduction into North 
America by French scientist Leopold 
Trouvelot in the late 1860s when attempting 
to breed them with the silk worm, the 
European gypsy moth has spread state to 
state from the site of the first major gypsy 
moth outbreak in Medford, Mass.
During its 12-month life cycle, the 
gypsy moth can have a catastrophic impact
on the environment. Each summer a female 
moth produces an egg mass^ which is laid on 
the trunks of trees and rocks for the following 
spring, said Andrew Liebhold, research 
entomologist for the Northeastern Research 
Station branch of the U.S. Forest Service. 
Each egg mass holds on average between 200 
and 1,000 eggs and can be extremely resilient, 
often enduring extremely cold temperatures 
during the winter.
Often mistaken for the Western tent 
caterpillar, the gypsy moth caterpillar is 
between two and three inches in length and is 
distinguishable from other species by the five 
pairs of royal blue and six pairs of bright red 
dots on its back, Marra said.
The main concern of United States 
Department of Agriculture employees 
like Marra is that European and Asian 
tree species, which have co-evolved with
Native and non-native insects— 
including the gypsy moth—have caused 
widespread damage across the country.
It is during the caterpillar stage 
that the moth does the most damage. The 
caterpillars feed on the leaves of local 
deciduous trees. During major outbreaks, 
the gypsy moth can leave forests completely 
bare of leaves, often killing the plants, 
according to the January 2011 gypsy moth 
fact sheet released by the Washington State 
Department of Agriculture.
their respective species of gypsy moth, 
have developed adaptations that allow 
them to effectively withstand attacks by 
defoliating insects, said David Wallin, 
an environmental science professor at 
Western Washington University. Native 
tree species have not developed those 
adaptations and thus are more susceptible 
to gypsy moth feeding.
“The concern with the introduction 
of an exotic plant or animal is that you are 
introducing a species that doesn’t have a 
history with native species,” Wallin said. “So, 
the native species may, or may not, be well 
positioned to compete effectively with a 
non-native species.”
In 1956, in an attempt to combat the 
expanding gypsy moth population, nearly a 
million acres of forestland in Pennsylvania, 
New Jersey, Michigan and New York 
were sprayed with DDT, beginning the 
Department of Agriculture s “all-out chemical 
war on the gypsy moth” according to Rachel 
Carsons book, “Silent Spring.”
After spraying more than three and a 
half million acres with insecticide, the gypsy 
moth reappeared in numbers, Carson wrote. 
“The expensive spraying operation that had 
cost the Department [of Agriculture] dearly 
in public confidence and good will—the 
operation that was intended to wipe out 
the gypsy moth forever—had in reality 
accomplished nothing at all,” she wrote.
Since then, the Washington State 
Department of Agriculture has successfully 
prevented the gypsy moth from invading 
Washington for more than 30 years. Through
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modern methods of monitoring and 
eradicating small; isolated populations within 
the state; the gypsy moth has not been able to 
establish a reoccurring population. This has 
allowed the Washington State Department 
of Agriculture to stop relying on the aerial 
spraying of pesticides like DDT to manage 
the moths population.
Structural changes within the 
forest ecosystem as a result of defoliation 
by the gypsy moth can create forest 
regeneration problems if not closely 
monitored by government agencies; 
according to Rose-Marie Muzika and Kurt 
W. Gottschalk in 1995 at the National 
Silviculture Workshop hosted by the 
Department of Agriculture.
In order to combat incoming colonies 
of gypsy moth larvae; Washington State 
Department of Agriculture employees set 
up and maintain between 17 and 3;000 traps 
statewide. Traps are bright green; triangular 
in shape and have openings on both sideS; 
allowing the gypsy moths to enter.
The inside of the trap is coated with 
sticky glue and houses a male pheromone lure 
that attracts male moths; Patton said.
Traps form what Marra calls detection 
grids. The average detection grid is set at one 
trap per square mile and aims to limit the area 
in which the gypsy moth caterpillar can move 
without being caught. When a gypsy moth is 
caught within that grid; Marra and his team 
increase the number of traps to about 25 traps 
per square mile; increasing to as many as 65 
traps per square mile if detections continue.
At the end of the season; Department 
of Agriculture staff like Patton retrieve 
their traps and transport them to Olympia; 
where catch site data is compiled and staff
determine if a visual survey of the area should 
be conducted. At this point Marra and his 
team search for any sign that a reproducing 
population exists.
Although only 85 cases of reproducing 
gypsy moths have been documented in 
Washington State since the program started 
in 1979; complete eradications are still 
required when a reproducing population is 
found; Marra said. Current practice dictates 
that if eradication is required; the toxin 
Bacillus thuringiensis kurstaki; or Btk; is used.
The bacteria is found in soil and is 
used in a concentrated spore form approved 
by the Environmental Protection Agency to 
control the moth and has no known effect on 
humans. The concentrated mixture is sprayed 
directly onto the populated trees during the 
early stages of larval development.
‘Tt has to be consumed by the larvae in 
order for it to kill; so it is ineffective against 
adultS;” Marra said. When the larvae consume 
treated leaves they consume the bacteria; 
which obstruct the digestive system of the 
insect; eventually killing it.
Since 1956 much has changed. 
Pesticides were once “kept in containers 
marked with skull and crossbones; the 
infrequent occasions of their use were marked 
with utmost care that they should come in 
contact with the target and with nothing 
else;” according to Rachel Carsons book; 
“Silent Spring.” Today the Washington State 
Department of Agriculture has moved almost 
exclusively to the use of biological pesticides. 
With Department of Agriculture employees 
like Patton and Marra leading the charge; 
Washington has successfully kept the gypsy 
moth at bay.
PHOTO: Gypsy moth, traps await hanging. With the 
ability to set more than 3,000 traps state wide, the 
Washington State Department of Agriculture 
ambitiously combats the moth from spring to fall.
After spraying more 
than three and a half 
million acres with 
insecticide, the gypsy 
moth reappeared in 
numbers.
TOP: Lymantria dispar (gypsy moth) female.
BOTTOM: Lymantria dispar (gypsy moth) male.
Courtesy photo of moths from Western Washington 
University biology professor Merrill Petersen.
IAN STARK is a senior majoring in journalism 
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THE ILLS OF 
IMPORTATION
STORY ARIANA LOPEZ | PHOTOS JASPER GIBSON
editor’s note: Information attributed to Dr. Maria D. Ortiz-Perez and 
Dr. Jorge Arturo de Leon Rodriguez has been translated from Spanish.
“You are what you eat” refers to the importance of one’s nutritional choices. Yet 
there is no expression that stresses the importance of understanding where your 
food comes from or whose life was put at risk to produce it.
The majority of produce shipped
into the United States is imported 
from Mexico. The US. Food and Drug 
Administration is responsible for monitoring 
and controlling the imported produce s 
chemical exposure^ however, other parties 
affected by these pesticides are being 
overlooked. Dr. Maria D. Ortiz-Perez, a 
professor at San Luis Potosi University in 
Mexico and lead researcher on health effects 
from chemical exposure, said “campesinos,” 
or farmworkers, and their families are 
subjected to direct and constant chemical 
exposure in the fields.
“The fear should not be about the 
chemicals on the fruits and vegetables 
but about the chemicals left behind in the 
farms with the farmers and their families,” 
Ortiz-Perez said.
rice and wheat that were subsequently 
released to farmers in Latin America and 
Asia. The increased use of fertilizers and 
irrigation along with the new varieties is 
known collectively as a “Green Revolution,” 
according to Kathryn G. Dewey s article in 
“Human Ecology.”
In 1994, Mexico, the United States 
and Canada signed the North American Free 
Trade Agreement. By reducing trade barriers 
among its members, the NAFTA facilitated 
an increase in the import of produce.
Since the agreement, the FDA has 
overseen the importation of fruits and 
vegetables from Mexico. However, the FDAs 
authority over regulating procedures on the 
farm - both domestic and foreign - has only 
recently become more than just guidance, said 
Alan Bennett, a FDA public affairs specialist.
Farmworkers and their families are 
subject to direct and constant chemical
exposure from the fields.
Since the late 1950s, Mexico’s 
agricultural history has shifted from 
farming for family subsistence to farming 
for cash profit. This transition began with 
the Green Revolution.
The development of modern crop 
varieties is a process in which a seed is inbred 
from two elite plants. Scientists developed
Today, produce being imported into 
the US. goes through a continually evolving 
FDA inspection process in order to ensure 
the safety of the produce.
Domestic agricultural pesticide 
regulations have progressed since 1962 when 
Rachel Carson’s book Silent Spring exposed 
DDT’s (dichlorodiphenyltrichloroethane)
harmful effects on animals and humans. 
However, Mexico’s agricultural pesticide 
regulations have lagged behind.
Until the year 2000, Mexico was 
actively using chemicals like DDT as 
a weapon of choice in the fight against 
malaria and crop-killing bugs. Pesticide 
use in Mexico causes problems like the 
pollution of nearby water systems through 
contamination of soil where the pesticide is 
spread, Ortiz-Perez said.
To protect their crops from plagues, 
farmers have to use pesticides. The government 
does provide meager subsidies for farmers.
But pesticides that are less harmful to the 
environment and humans are more expensive. 
Farmers have to choose more economically 
priced pesticides, she said.
There are several other ways 
agricultural pesticides harm the environment 
and subsequently the people living in it.
On May 3, 1991 a fire in a chemical storage 
factory released 18,000 liters of parathion- 
methyl, which is a potent insecticide highly 
toxic to humans, into the environment in 
Cordoba, Mexico. It was enough to fill a little 
more than 300 kegs of beer.
Along with parathion-methyl, 8,000 
liters of Paraquat dipyridylium, 1,500 liters 
of Pentaclorofenol and various quantities of 
several other chemicals were released, said 
Dr. Jorge Arturo de Leon Rodriguez phar­
maceutical professor from the University of 
Mexico. The majority of the population in 
the nearby town saw an increase in various 
diseases over the next decade.
The farmworkers and their families are 
the victims, Ortiz-Perez said. The exposure 
farmers experience happens for several 
reasons, but in general it is due to a lack of 
resources. In Mexico, the bank loan system 
provides limited funds to farmers, making 
the purchase of protective equipment more 
difficult, Ortiz-Perez said.
“The problem in Mexico, from which 
we have even seen fatalities, is that families 
or the farmer himself have had so much 
exposure to these chemicals,” Ortiz-Perez 
said. “From this we have seen a high rise in 
cancer cases.”
SPRING 2012
LEFT: Ruben Dominguez selects some fresh produce 
imported from Mexico from the Mexican food 
market, La Gloria, in Bellingham. The 1994 free trade 
agreement between Mexico, the United States and 
Canada reduced trade barriers, allowing for an 
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Other times the problem is a lack of 
education for the farmers. The-majority of 
Mexican farmers come from a long line of 
farmers^ and it is very difficult to change their 
lifelong habitS; Ortiz-Perez said.
Farmers should at least wear body suits^ 
facemasks and gloves when dealing with 
these chemicals^ she said. Buh in many cases 
the farmers just use their daily work clothes 
and wrap a handkerchief around their face. 
While this does not cause immediate death, it 
is a very common form of daily exposure the 
farmworkers, Ortiz-Perez said.
Change can start in the fields with 
the use of an alternative chemical called 
Pyrethroid, Ortiz-Perez said. This is an 
organic compound similar to pyrethrins, 
which are naturally produced pest repellents 
found in Chrysanthemums. Currently, this 
chemical is not as appealing to farmers 
because it is more expensive, and, due to its 
botanical foundations, it deteriorates very 
quickly, Ortiz-Perez said.
In January 2011, the Food Safety 
Modernization Act was passed in the 
United States. This law required the FDA to 
assemble regulations for imported produce 
safety. The FDA is currently in the process of 
drafting these regulations.
The hope was to have final proposals 
out by January 2012. However, the FDA is 
now looking at releasing them sometime 
mid-year. When the proposals are released.
they will set rules both domestic and foreign 
farms will be obligated to follow.
These regulations will cover all aspects 
of the farming and exporting process. One 
of these regulations includes establishing a 
verification program farmers, and importers 
will be required to follow in order to import 
their produce into the United States.
“This act is historic in that it changes 
the way we are going to regulate food,” 
Bennett said.
Due to the large amount of imports 
the United States gets from Mexico, the 
FDA has also created a new affiliation with 
Mexico. On March 22, 2012 the FDA’s 
Deputy Commissioner for Foods, Michael 
R. Taylor, spoke to the America Trades 
Produce Association in Arizona about the 
new Food Safety Modernization Act and a 
new union. While the previous partnership, 
which is under a pilot program revolving 
around good agricultural practices, 
has been in place for 10 years, the new 
partnership is focused on the act.
Fair Trade USA is a non-profit 
organization and the leading party certifier 
of fair trade products in the US., said Jenna 
Larson, public relations specialist at Fair 
Trade USA. Since opening its doors in 1998, 
Fair Trade has been auditing and certifying 
transactions between US. companies and 
their international suppliers to guarantee that 
farmers and workers were paid fair wages, had
ABOVE: Produce at La Gloria Market in Beiiingham is 
imported fresh from Mexico weekly. Soon, ail imported 
produce will have to go through the FDA’s new verifica­
tion system before becoming available for purchase in 
the United States.
Change can start in 
the fields with the 
use of an alternative 
chemical.
safe working conditions and protected the 
environment.
“In the UK and some other countries 
around the world awareness of fair trade is 
around 80 percent and here in the United 
States it’s only about 34 percent,” Larson said. 
“We really have a lot of work to do.” fm
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In the 1950s and 60s, bird of p.rey populations plummeted around the United States due to the 
widespread use of the pesticide DDT. Various groups pulled together to protect raptors, which 
led to the creation of several conservation groups, including the still prominent Environmental 
Defense Fund, and eventually to the ban of DDT in 1972. Now birds of prey face new threats,
and efforts are being made to protect them.
STATE OF THE WHALE
Polychlorinated Biphenyls (PCBs), chemicals used as lubricant in machinery because of their 
high heat resistance, were banned in 1976. However, they can still be found in large amounts 
in orcas of the northeast Pacific Ocean. PCBs can cause serious health risks in orcas, such 
as hormone disruption and damage to the reproduction system. The orcas’ health can help 
indicate the state of the ocean and sends a message that pollutants from cities and industrial




















The obligation to endure 
gives us the right to know.
Jean Rostand
us quoted in ''Silent Spring'
mm
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